Modification of endothelium-dependent relaxation by propofol, ketamine, and midazolam.
Since volatile anesthetics, barbiturates, and local anesthetics have been reported to inhibit endothelium-dependent relaxation, we hypothesized that any drug with anesthetic action would suppress this relaxation. In the present study, using rat thoracic aortae, we attempted to determine whether nonbarbiturate intravenous anesthetics, including midazolam, propofol, and ketamine, suppress endothelium-dependent relaxation, and to clarify the mechanism(s) involved. Acetylcholine-induced, endothelium-dependent relaxation was significantly attenuated by propofol and ketamine, but was unaffected by midazolam. Sodium nitroprusside (SNP)-induced relaxation was attenuated by propofol, but not by midazolam or ketamine. The acetylcholine-stimulated 3',5'-cyclic guanosine monophosphate (cGMP) level was reduced by pretreatment with propofol and ketamine but not by midazolam, and that stimulated by SNP was reduced by propofol but not by ketamine or midazolam. We conclude that propofol and ketamine suppress endothelium-dependent relaxation, whereas midazolam has no influence. Moreover, the suppressive effect of ketamine on endothelium-dependent relaxation is mediated by suppression of nitrous oxide (NO) formation, whereas that of propofol may be mediated at least partly by suppression of NO function.